Abstract: Objective: Migrant farmworkers report higher rates of workrelated illnesses, injuries and fatalities compared to local workers. Language and cultural barriers represent a relevant source of risk which can be reduced by means of targeted training interventions. This review aims at identifying and synthesizing the results of currently available literature about the effectiveness -in terms of improvement in at least one of the following variables: safety knowledge, behaviors, atittudes & beliefs, and health outcomes -of occupational health and safety training programs and interventions addressing migrant workers in the agricultural sector. Methods: Scoping review. Results: Twenty-nine publications met the inclusion criteria. Of these, nine cross-section studies discussed the effectiveness of training activities in terms of whether having participating in any program, had or did not have a significant effect on the dependent variables, when training was considered together with other sociodemographic factors. In the majority of these studies, training appeared to have low or no effect on the dependent variables considered. Other twenty mainly withinsubjects experimental studies addressed the effectiveness of specific training methods, reporting significant improvements especially for interventions based on a participatory approach. Conclusion: Training could greatly contribute to an effective attainment of occupational safety and health information, but the present review shows that more evidence is needed to guide the future development of effective training activities. Migrant workers report higher rates of work-related illnesses, injuries and fatalities compared to local workers. This is particularly true for agricultural workers, since agriculture is among the most hazardous productive industries and many migrants are employed in this sector. Training is an important factor in protecting and promoting farmworkers' occupational safety and health, but it may be ineffective for migrants, because of many language and cultural barriers. This scoping review aims at identifying and synthesizing the results of currently available literature about the effectiveness -in terms of improvement in safety knowledge, behaviors, atittudes & beliefs, and health outcomes -of occupational health and safety training programs and interventions addressing migrant workers in the agricultural sector. Twenty-nine publications met the inclusion criteria. Of these, nine cross-section studies discussed the effectiveness of training activities in terms of whether having participating in any program, had or did not have a significant effect on the dependent variables, when training was considered together with other sociodemographic factors. In the majority of these studies, training appeared to have low or no effect on the dependent variables considered. Other twenty mainly within-subjects experimental studies addressed the effectiveness of specific training methods, reporting significant improvements especially for interventions based on a participatory approach. The present review shows that more evidence is needed to guide the future development of effective training activities.
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Introduction
International migrants accounts for an increasing share of agricultural labour workforce: in 2013 16 .7 million migrants were engaged in agriculture worldwide, and the 74.1% of these concentrated in high-income countries 1 . Agriculture is one of the most hazardous industries 2-4 , and migrant workers are exposed to higher safety risks than local workers 5 , since they often work longer hours, and in poor safety conditions 6, 7 . Indeed, they experience higher rates of work-related illnesses, injuries and fatalities compared to natives 5 .
One of the major risk factor enhancing migrant farmworkers' vulnerability lies in language and cultural barriers [8] [9] [10] [11] . In most cases, limited knowledge of local language and low levels of literacy make it more difficult for migrant workers to understand Occupational Safety and Health (OSH) rules and may interfere with the report of health concerns and access to health care 12 .
Training is widely acknowledged as a key factor in promoting OSH among both local and migrant workers in many different sectors [13] [14] [15] [16] [17] [18] . As regards agriculture, different studies 19, 20 , and an international convention 21 , stress the importance of developing targeted training strategies to provide migrant farmworkers with effective preventive and protective measures. However, few empirical studies have been conducted on this peculiar workforce 11, 22 and very little evidence is available about the effectiveness of training programs addressing migrant farmworkers.
Considering the rising share of migrants among agricultural workforce in most of the developed countries 23 and given the high rates of injuries and illnesses affecting these populations 20, [24] [25] [26] , it would be important to acquire a global view over the current status of training intervention programs and their relative effectiveness. Mapping available literature on this particular topic would provide the opportunity to identify key implications for targeted future research, practices and policies.
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Methods
The literature search for the scoping review was carried out in September 2017. Relevant articles were searched from four databases: PUBMED, PsycINFO, SCOPUS and WEB OF SCIENCE. The search terms 'training' AND 'migrant' AND 'method' OR 'program' OR 'intervention' were used to identify relevant articles. Publications from peer-reviewed journals and empirical studies, as well as conceptual papers have been included. The review included articles reporting investigations conducted in any geographical area and published in English.
After removing the duplicates, the remaining articles were screened in order of titles, abstracts and then full text. To be included in the literature review, the publications had to meet the following criteria: (i) the reported study had to focus on a working population; (ii) the occupational sector addressed in the study had to be agriculture; (iii) the topics of the training should deal with OSH issues; (iv) results had to concern the effectiveness of the training programs, including at least one of the following dependent variables (based on the categorization used by Burke et al. 16 and Robson et al. 15 ): safety knowledge (SK), safety attitudes & beliefs (SAB), safety behaviors (SB), or safety and health outcomes (HO). Figure 1 illustrates the selection process of the review. The screening was performed independently by two authors and any disagreement was resolved through discussion until consensus was achieved. Once the papers eligible for inclusion were selected, the objectives, design, sample and setting, interventions, and findings of each study were recorded. No quality assessment tool for publications and researches considered by this study has been used, since a scoping review does not aim at critical appraisal 27 .
--- Figure 1 about here---
Results
The exploration on databases identified 2251 articles containing the search terms. After the removal of duplicates (n=506), articles were screened on the basis of inclusion and exclusion criteria applied to titles, abstracts and full-text. Finally, 29 publications were retained to be included in the final 4 review analysis (Figure 1 ).
Contexts and Populations of Training
The studies and the interventions described in the selected papers were mainly conducted in the United States (n= 28), apart from one study performed in Australia-Indonesia 28 . As regards the migrant population targeted by the studies, 24 papers include samples of Latino/Hispanic farmworkers, 1 refers to Indonesians and Australians, and 4 refer to a population of mixed ethnic origin (e.g. African American, Hispanic-white, Non Hispanic-white).
Summary of findings according to the evaluation of training effectiveness
All selected studies reported a quantitative and/or qualitative assessment 27 of training effectiveness in terms of changes in at least one of the dependent variables, or in some combination of the four. In particular, SB as well as SK were addressed in 21 articles. SAB and HO were considered in 11 and 3 articles, respectively. However, two different ways of investigating training effectiveness have been detected: a) 9 cross-section studies 8, 12, [29] [30] [31] [32] [33] [34] [35] investigated the effects of participation in any training program together with other factors, mainly sociodemographic characteristics and work history (Table 1) ; b) 20 mainly within-subjects experimental studies 10, 28, [36] [37] [38] [39] [40] [41] [42] [43] [44] [45] [46] [47] [48] [49] [50] [51] [52] [53] , addressed the effectiveness of specific OSH training methods (Table 2 ). Results will be presented separately for the two different approaches to training effectiveness.
--- Table 1 about here------Table 2 about here---
Effectiveness of having participated in any training program
The majority of the 9 studies concerning the participation in training programs (Table 1) report that training and education programs have low or no effect on the dependent variables considered 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65 5 training and SK was found in the study by Lam et al. 33 since farmworkers who had never received formal training, demonstrated to know the risks and symptoms of work-related illness. In 2 studies 31,34 , self-reported knowledge on OSH issues resulted very low and the workers themselves revealed they were not well-trained in preventing occupational injuries. Interviewed workers reported a scarce efficacy of provided training also in the study by Farquhar et al. 30 , since the training material was in a non-native language.
As regards advances in SB, only one 8 of the reviewed studies detected a positive association between having received training and increased use of Personal Protective Equipment (PPE). On the other hand, Halfacre-Hitchcock et al. 32 concluded that even though the respondents appear to be knowledgeable about occupational risks, this did not appear to be related to engagement in protective behaviors. Interestingly, Walton et al. 35 reported the recency of training as an item that could most affect SB.
Most of researches 8, 29, 33, 34 indicate that training did not affect SAB, and none of the reviewed studies considered HO as a dependent variable to assess the effects of having received training.
Effectiveness of specific training methods
Most of the 20 papers concerning specific training methods (Table 2 ) describe the process adopted for the design of the training program, and reported a pre-post-and follow-up assessment of its effectiveness, often pointing out significant changes in many dependent variables.
SK improvement was observed in a substantial number of researches. One study 36 43 , which combined classroom learning and instructional safety videos created by students, resulted in a slight increase of SK, while risk-taking behaviors (SB) were unchanged and injury experience even slightly increase (HO). However, the results differentiated after splitting data by gender and age.
Discussion
The reviewed articles highlighted two main different approaches to address training effectiveness in terms of SK, SB, SAB, HO improvement, and some contrasting results emerged. A first group of articles investigated the effects of training when the participation in training programs was considered together with other variables. These studies mainly found no statistically significant differences in terms of either SK, or SB, or SAB between trained and untrained migrant farmworkers. The authors of many of these studies interpret this scarce effect of training as due to the lack of tailored programs addressing migrants' language and cultural peculiarities 12,29,31-34 , but since no information is given about the type of received training, no definite conclusions can be drawn. Furthermore, some authors pointed out that participants may already have some naïve SK 54 which should be detected and used as a basis to design effective educational programs targeting farmworkers' SB and SAB. This consideration encourages the adoption of an ergonomic usercentered approach 55 , which states the importance of an active involvement of the users, to point out their needs and capabilities and design tools and services accordingly. The usefulness of this The review showed that the effectiveness of specific training methods differ in relation to the dependent variable considered and to the level of engagement of the proposed intervention. The most investigated variables were SK and SB, and positive effects of training were often reported for both these variables. However, in some cases 28,37,43 the improvement in SK was not associated to a corresponding enhancement of SB, consistent with previous studies performed within the field of behavioral sciences 60 .
With regard to SB and SAB, the review found strong evidence for effectiveness of those training methods classified by Burke 16 as high-engaging, such as the peer education. This finding is in accordance with previous reviews on OSH training 11, 61 concluding that the higher the level of engagement in training activities is, the bigger the effects of training are 11, 28, 29 .
There is ample evidence in the training literature that active approaches to learning are superior to less active approaches 62 . However, the review showed that when written materials (eg. slideshows, pamphlets, comic book, handouts) -belonging to the so called low-engaging methods 16 -are used as a reinforcement for high-engaging methods, positive responses are observed as regards SK.
Moreover, medium-engaging interventions 16 , characterized by elements of interactivity and feedback such as lectures with discussion afterwards, interactive computer instruction and   1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63 Secondly, the majority of reviewed training programs targeted SB while migrant farmworkers' SAB are less frequently considered. Farmers' perspectives on health, safety and work-related risks are 10 known to be important sources of risk 67 , and usually they are difficult to modify 40 : therefore, more evidence on the effectiveness of training interventions for these variables is needed. Finally, some limitations are related to the methods used in the reviewed studies. Indeed, the self-report evaluation typically adopted in these studies, may be subjected to bias toward socially desirable answers [68] [69] [70] .
Some more objective indicators of the effectiveness of training may be obtained by considering health outcomes, which nonetheless are underinvestigated in the reviewed studies.
Limitations of the review
Some limitations of the present review have to be mentioned. First, the search was limited to English language publications. Second, unpublished studies, with limited distribution (the so-called "grey" literature 71 ) were not included in the review because not indexed in bibliographic databases.
Finally, even though it was performed by two authors independently, the screening of the studies was characterized by a certain degree of subjectivity. This was particularly outstanding when deciding whether to consider as 'training-focused' some studies in which training was only one of a wider set of variables which may affect farmers' SK, SB, SAB or HO.
Conclusion
The results of the present review raised some considerations as regards the effectiveness of training in improving SK, SB, SAB and HO in migrant farmworkers:
1) when the mere participation in training programs is considered, without having any control over the methods and materials used during the interventions, in most cases, training does not appear to have any significant effects on the dependent variables;
2) an improvement in SK is not always mirrored by an increased adoption of SB or by a change in SAB;
3) some improvements in SK, SB, SAB are reported, especially for those programs based on community participation, peer-educator and demonstrations, thus pointing out the fundamental role of a participatory approach to the training process, in which the workers are proactively engaged in the development of their own training. 3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65 11
Migrant farmworkers represent a vulnerable population worldwide 2 and a great amount of risk is related to language and cultural barriers which prevent an effective attainment of OSH information.
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